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Introduction

Mcasurcmmt Dc:scripl,jo]]

UAliS MIS obsmvatio]]s  of IOVI(I  s  1<11(1: pllmic (’10  lIi\)c  lIC(II IjIcsrIItcd  prcvjously

fOJ’ s(:vcral IJOItlicrll and soutlIcl  II lk(IIII:.;  III, Willtc{  s [ 11’0/(  I:. ( / [I(., 1 9 9 3 a ,  h, 1995;

Monncy  c/ d . ,  ]!]~6].  A s  l’C~KH’t(’~.l  tI)” It {I( I (t [//. []!){](;1,  ]]~():i ]111> ~ SIJla]] CffCCt  011

tllc (~lo  si~llal tl]at w a s  accolJIIl((l iv III III( oli{\i]  al rct I icvti I ~11[1,(11  it }Illls  l)y assumillp;

cliIll:ltolo:ic2il”  val LJm. ‘1’lIC Vmsiofl  3 ( ‘lo ‘,’. IIIJ( lV~l(  t)i<iS(’(1 lli~,tl  l)} :]L) II IU(lI a s  A,().2 pr)ljv

wllcll llilo~ dc~)a~tcd suljstalltiall}  IILJII I Iill ,ltolt,p,)~  (c.p,,, 1111(1(1  coJl,litiolls  of low gas-

pllasc  IIN03  dllliJlg  1’SC CWlts).  I \  ’ [ J / f  :1 f I ~ ‘ [19WI  a l s o , ( , ) 0 1 1  ?1,, N(XI  scalill~; crroJ ill

tll(’ VcJ’sioIl  3 (~lo  da ta  arisil]p, fl(,Jll  (11( II;( <II I CJI(III(WUS ( ’ 1 0  liJl(’ Stlcll[:tll  Vdllc. IIoth

s o u r c e s  o f  cI’IwJ ]Iavc  l)CCII COJJ(U 1  (’t] ii  I III 1)1 I (:(]  1( ’11 i(’va] a]gI,oI  it]llil~. ]](Ic  w c  pmscr]t

IICW VCl”Si  OIl 4  ~lo dilta, !vllicll  tl<l\’( iil I .1 i) IiltCC 1  sill{~lc  l,J()(il{.  })1(<  isioJl  aIId a c c u r a c y



Of 0.4 ~J])l)V  WI(1  10°/0,  rcspccti~’fd}’.  iit 1( I Ill)f

‘1’llc  IllcasurcIlleIlt  o f  }IN():I  \va’. II(II ii ] lIIaIj hll,S  ol)j((

sig[lificallt  IIN03 s])cctral fczltlll(~ (“olllil(!  (’(:  of IIliil l)’ 1{ 1)1’ill(’
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i\Jt’. llo\vcvcr,  t h e r e  i s  a

I ]t)ltltic)llal  li]lcs, wllicll

r e s i d e s  j u s t  o u t s i d e  tlIc  205-(;  117 s]MftIIl  1(1 iI)II (hll S l)iIII[l  .4) IIS(XI to II Ieasurc OZOIIC.

I I I  the lower  stratospllcrc,  tllc  ])I(IS:III(L llIIJ::tlii  Id lirl(sliillJ(  c~filiis  l’I:Iturc adds  a  wcd

slo]jc  to tlIc 07,011c s igna l . l“CISiK)Jl  1  ;I{’,(lli  1!111S 11S(’  this  S1011(’ tc, Ictricvc  ~)rofilcs  o f

gas-pliasc  lIN03,  I-CSUliiIIgiII  ilI)]Jl(,\~,l  III. t t}lc  ]ii(liil]l([s, 111s  11so:{ IIlcasurclnc]lts

(fro],, ~Jrccursory algoritl]**ls) l)a,t. 1)[’(  I I  Lll)\\  I  pI”(’\’iouslJ”  1):, ,5’(/7,/((  ( / 0/. [1995].

l)rclill)il]ary  val idat ion stud its ill(ii  ii t t  Ilat tll,, M1,S 1 I.N():, (Ial a aIc sc,icntifically

useful 011 the 100, 46. and 22 }Il):i I([Iil\, il : II fa(I, s, \\’lI(Ic tlIf L:l il]latf’(1  siIlp;lc-profile

])rccisiol]s  arc a])l~roxiI]latcly  2.(1,  3 . ( ) .  ;III(I .1 “ l)lJI)v.  l(>sptci  i)cl~.  ‘1 II(’ rsti][mtcd  ]Jrcci-

SiOIIS ?lrC ba,SCd  0 1 1  ObS~rVd  \Hliilt>ilit)  !11 ii l l l l ” r o \ %  ]:ltitlldt’  ~)? I i { ]  ( (’1lt(’1’Cd  alOUlld  t]l C

e q u a t o r ,  Wllcrc I[)ctcorologica]  val iallilil)  i: (.s )Ict(Yl  to bc :IIIall 1(1:11 il(’ t<) t,l Ic estilnatcd

r e t r i e v a l  error.  IImausc  IIatura]  atIII(b])lII  I it \ dliat ion is II(I( COIIIIJII.  I(IY Ilcglig;iblc, tllc

true prc.cisiol)s IIIay k sliglItly  l.)c,lt(-l  t II; III 1 II( I cslil]l;  it m. ‘I’l  Ics( lJI(< isiolls  arc  g e n e r a l l y

coIlsistcI}t  with llllccrt,  aiIitics  cstilllal{(l  I I,, III() ];lgatillp,  tlIc laflio~ll(tl  i( IIoisc  thIoug}I tllc

rdricval  algoritllln. ‘1’llc Cstilllat(<l 1111((  l[:)il (s, ~~tlicll :IIC illcl{l{i((l  ill tlIc  h41,S  data

film,  arc flagged IIegativc  UI1[lCI  ( (,111111  i  )1 . l)ooI II ICaSIII~III(Iil  sflisiii~’ity  }v}IeII  tllc

coIltril)utioIl  fro]]) tllc  a ])riori \JC:lII(~ ((”1’lll:il ,’+)/) J’) (’>CC(!(IS ;JT)%’. ‘ 1  lIIIS qlla]ity  coIItrol

s]lould be ;Inl}OSCCl  On t h e  ]] N():+  tla~  ~1 l)) <Iis(  ~ dil~{~, r(,  t ric\als  \vltll ll(,}),atil’(~  ul)ccrtairlty

Val  11(’s .

IIlitia]  coIll~jarisoIls (ovrr  a  lilt]i((il (~ ,1;,  ., )  With (01(,(  al((l  l’,f,lts (;ryop;cllic.  l,iItlb

f!rray ]~taloIl  S])<’ct I’OIIIctcI’  (c,l, A j’,s) ! ] \,() ; c}’ l(:n”:;tiolis  I /I”T/11/f  ~ ( / ~J/ , 1 996] sliow L})at

t]lc Nll,S IIN03  agrees  \vcll a t  1  ()()  111):1 1,11 i. IIsu:Illy  () 2 ]jlIl)\I  lcJ\\(l ~it  46 111’a and O -

4 l)pl)v )Iip,l}cr at 22 Ill)a (])~l’ti  Clllill’l\’ ill ‘  Ill’ II l a ? ’  l(’!))i(llls].  I lo\\(’\’(’l , (’\’(’11  Wller(’  l.)iwws

k t w ’ c e l l  tilt’  two data  s e t s  e x i s t ,  t}l(lf  i: !I{I,,,I ( OII(SI)(,II(I(II(( ill 111( II Iol])llology o f  tllc

~l,Al;S al)d hfll,S IIYC)S  fic]ds.



Analysis and Discussion

sul)stal]tia]  a r e a  o f  a.ctivatd  (111[)1  iJl{ 1,~,  II Ii 1)(’(’(  1111)0  1.)}’ lat(’  .I:illllal’y,  W]ICII Ilorth-

view’illg olmcrvatiolis  rcsu Imxl, Clllli!ll(’,’{i  (’!()  find  JI1O!1 of t]l(> Sllll];  t JXhOIl  O f  thC!

Volkx  .

‘1’ilnc series of area-wci,glltul  IIOI 1 i>, :!(I ,III,cs t)( (’10  ilt .16,:I Ii tII( slIowII ill l“igure  2

for the five IlortJIcrII  winters of M 1S II If: IL II III 11(:1 IlS t(I dil(. ‘1() (c(IJI+II\’c  tl)c lifetime of

tll C N41, S SCa Il Ill(!Cl12111iSIIl,  fUll \“(’lti(; il S ill!, I,I*IW I)(’I I(MIII(X1 0111>  [)11 s(’1(’ctcd  d a y s  ill tbc

1 9 9 4 - 9 5  and 1!195- 96 nort])crj]  willl(  :s [ !)() (II II; IJI((III(IIt jJl ];I1( ]  )( LC(>IIII)CI  ]995 was

grcatm  tllilll  t h a t  in any o f  t}l(’  ]J](’\’jol.  l!l, !~s ~(’ilJ>, altlIl[IUII,l  I OIIlj” a  Ii II)itcd alnoullt

of data wrrc collcctcd  at this tilllr  ill I !!!) 1, ‘, L)J’~(,:(.  aV(.$]a!l(,  (\ (;/() ;Jl )’(’])1’(1~1’y  ]996 was

as IIigll as ever f)rc~’iously obscl\[(l  iII t II( ,\l t i c ,  illl(l tll( ( “ l o  1( ’lllil’[1{(1 (’llll~llCCd fOJ’ a

lollp;cr  duratio]l, II[)t,l}  J~msioll  3  iillll \’(’l i( III j \~ ‘ ] ( )  (];it  ;1 :11(’ S)l(I\\’11  fol ] !]!)’) $)6. ,~]thOU~]l

t]lC \’01’tCX :l\’CI’d&CS fJ’OJll bot]l (i; lid $11< ( >, II ‘ I  It, t], ( },:IJ]]( t,j)] )(>  (.\ ’(l] ll(iotl,  t])C V(’I’sioIl 3

values ar(~ larg;cI  duc t o  tllc  8Yi! lill{.’  S1 I(’I  :1, i II ~ :()] aIId 1]]() (c)lll;illlil!iilioIl fJOIII t]Ic JINT03

siglla]; a s  (’x])cctcdl  t]lc  ]argcst  (lil[(I~,III ( 1, l\vc(II tllc t\,(I \([hioll:l  ()(cllr 011 dhys  f o r

~~~]lj(.,]l  t,])(, ~,:LS-l)]I:tS(J  ]JNlo:+ val\I(s  iitt l(Iv.,( .

sig]lific:ll]t  (~]() cI]llallcclJ}(lli  (LXl{’llll(”i) 1 ] t o  ‘. 6-10 1( ill I  !151!) !~li. a s  SIIOWII  ill l~ig-

UJ’C 3. ‘J’llis cxc(ds  tl]c  vcri,i(al  I:\II~It (,I { 111:111((,(]  (~]()  ~)l)s(I  \(<l  I I I  l)lc,vjolls Arctic
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(11,41,010) 011 lJAllS dctcctcd  l~il

and O“h’, o]) 3 Llam.h (J. I{ USSCII,

ObSCIWd  poc.kds  of de])ktd  ~,~S

I’SC forlnatiol).

‘J’11(’  h41,s 1

co]lclcllsatioll of
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Gcop}lys. l(CS.  , 101, 10,091 1[1, [;); , I’”W

WOrld  N4eteorolcJgical  Organizati~,]l  ()\ ’.il( JJ, )( icrlli(i(  ;Issc, +lIIf  IIt of tI/Ij[Ic dcJJletion:  1994,

]Villo ){c1). .?7, (;]obal  OZOIIC J{(’: ;III, I ~\l I IIIi I’I(Ij., {;cII(,\YI. 1!1!).’).
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F i g u r e  1 .  h4a]Js of MI,S CIO (Icf{,  }Jl)t,i)  :IIItl  I IN03 []ip,ht, ]JI)}JII), 1{)1  hIlc{tcd  days during

the two 1{)95 96 northern  wiuter  11011  Ii ‘1 i( \’, I 11~, lwliml:, intcl lmlatm.1 to t  lIc 165 K I)otential

telli])craturo (0) surface using  (JK\lo I~LIIIII  I(i, II IIi{’S. ‘J’lIc  IIla]):  :IIr INIla  I II tllop;raplli(  projec-

tions extending to the equator, t LIIr lWItt(I III aIId  dashecl  blackWilti (11[’  t;(,JI\! ,,)1 lll(~)i(iial) ,4

circles at 30°N and 60° NT. No r]I(’aF,I,I[(’III(TI( \i(t(  t)l)taillc(i  ill 1 II(’ wllitc  ;I[{il ]x)lmvard  of 80° NT.

other lJla IIli spaces in the ma])s r(})[l.{1,1 I ~a.. IAherc tllcre V.CIC da( a 11,(1 I)s or spurious data

poir)ts. OIIly data from tl)e “day” :jid( oj 1 Ih{ c)t ~ Iil ~J(L x]I(NVJ)  ~ol ( ‘lo. Slll)clilllposcd  i l l  wh i t e

arc the 0.25 x 10- 4 aud 0.30 x 10 - ‘1 KIII:l ;,” If,’ 1 COJlioll  JS”  of” LIl(hlo  })\’ illl(l  ill l)Iuc ~]IQ ]gb

aJ1(l 188 1< contours of (J KM()  i(’11111(’lilf  III,

l“i,gure  4. 465 K  II N():+ (ppbv)  IJOIII  lii~ll  :[., , lti(jll  tl; {JWII. )I,V (’;11( IIl; lriolls [A furLIwyd {Il. >

this issue]. ‘1’hc IIla~x5sllow  the lIN(),{  lII”l\ II:’ Jr os a l  III( ]mI(vl  l)(hitio)l~ OJI  IIIC i]litializatio]l

day adv(’ctecl lvittl i,l Ic ])arccls t(I tt)(il III d  i)(itiolh. \! ’t]il(’ SIW((W  ill III(I ]IIa]H a r i s e  frolrl

data ga})s 011 tlIc i]litializatio]l  d; I). ‘[i!’,  l ’ \  ‘[”IIIC,UI> ;S!(’ l)illul( 1 )  ;,l({,\(tl;,i{l i], wl,ite. (a)

]{(%u]koJI  ~O]’’(’])l’llalyf l’c)lllc:i](lll,llio  ll: ,Illi:; (,(]  v,’it]l  M] $ ]1~(),{ (iiitil  011 30 JaJluary.  (]))

lksults  CIII 3 h4arch frolll  calculati~,ll:  iliit ,11 //(’!’ \vittl  }!11s llN( ):+ (I:it:i  OI! ‘2’1 ]klWU2t  J’y.
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